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A CREE Functional roles of the lumbar joint in postural control

In quadrupeds, the lumbar joints linking the fore and hindquarters may take important roles
to control balance during standing and walking. The lumbar reflex may be candidates for these
neuronal substrates, but little is known about the reflex. We investigated characteristics of
the lumbar reflex and examined relation of the lumbar reflex and the lateral vestibulospinal
systems in decerebrate rats. While the head and the forequarter were rigidly clamped to a
fixed metal frame, cyclic rotations of the hindquarter including rotations around the long axis
of the vertebral column (roll rotation), lateral flexions in the horizontal plane, and vertical
flexions in the sagittal plane, evoked reflex excitations in hindlimb muscles. Such reflex
excitation was mainly observed in knee extensors. The most effective stimulation was roll
rotation. The dominant pattern of reflex activation was such that the knee extensors,
quadriceps femoris were activated when the hindquarter was rotated toward the recording
limb. Nevertheless, the opposite pattern could be observed in some
cases. Reflex latencies were 70-190 ms, which were obtained from electromyographic
responseé to single stretches of individual back muscles as well as quick, small rotations of
vertebrates (L1-L3). Unit recordings from vestibulospinal neurons revealed some neurons
were rhythmically activated during cyclic roll of the hindquarter. Rhythmically-modulated
neurons were located in the lateral part of the Deiters’ nucleus. It was suggested that the
lumbar afferent input adjusted hindlimb motor activity by the lumbar reflexes; some of the
reflex excitation could be transmitted via the lateral vestibulospinal nucleus, where the lumbar
and vestibular inputs were integrated.
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